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Conepxxanue

ITosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA JAEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepraibl, ONPEAeSIONe IPoLUeaypy U KPUTEPHH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETEHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA
[lens MpOMEXKYTOUHOW aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, OGGCHC‘-II/IBEIIOH_[I/IX JOCTHUIKCHUC HJIaHI/IpyeMI:IX pGSyHBTaTOB OCBOCHHUA
00pa3oBaTebHON MTPOTPaAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTaluu: 3a4€T, 7/ CEMECTp

Hepeqeﬂb KOMHeTeHIII/Ii/’I, (l)Ole/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIJINHBI

Kox manmkaTopa qOCTIKEHHS
Kon 1 HanmeHoBaHne KOMITETEHIIUN

KOMITCTEHIINU
VYK-1: CriocoGeH ocyniecTBIsATh KpUTHUECKUH aHAIIN3 TPOOJIEMHBIX CUTYalllii HA OCHOBE VK-1.3: BeipabateiBaer
CHCTEMHOTO 1T0JIX0/1a, BEIPA0aThIBATh CTPATETHIO ICHCTBUN CTpaTeruto feicTBuil At

peuieHus NpUKIagHbIX 3a1a4,
HCIIOJIB3YS TEXHOJIOT NN
HUCKYCCTBEHHOT'O MHTEJIJIEKTA

OIIK-2: CriocobeH pemaTh mpohecCHOHaIbHEIE 3a1a91 C HCIOIH30BAHUEM METOJIOB, OIIK-2.3: Mcnonp3yeT OCHOBHBIE
CIIOCOOO0B U CPEICTB TOJIyYECHNUS, XPAaHSHHS B IepepabOTKH HHPOPMAIINHN; HCIIOIb30BATh METO/IBI ¥ TEXHOJIOTHH
MH()OpMaMOHHbIE U IU(PPOBBIE TEXHOJIOTUH B IPO()ECCHOHAILHOH NEeITeIBHOCTH HCKYCCTBEHHOTO MHTEIIIIEKTa VIS

peuicHuA TUIIOBBIX 3ada4

Pe3yabTaThl 00y4eHUsi 0 TUCHHUILIHHE,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMU Pe3yJIbTATAMH OCBOEHHSI 00Pa30BaTeILHOI MPOrpaMMbl

Kon 1 HanMeHoBaHME HHIUKATOPA OneHOYHBIC
PesynbraTel 00y4eHuUs IO IUCIUILIIHE
JIOCTIDKCHUS KOMITCTCHITHI MaTepHUaIIbI
YK-1.3: BripabartbiBaeT ctpateruto | OOyuaromuiics 3HaeT:
ACUCTBUM IS PCIICHNS NPUKITANHBIX 3371849, | - knaccudmkaumio 3a4ad, pelaembix METOAamm UCKyccTBeHHoro | Bompocs! (Nel -
UCIIONBb3Ysl  TEXHOJOTHH  HCKYCCTBEHHOTO | pprennexta; Nel0)
MHTCJICKTA -METPUKM OLEHKM KayecTBa moaeneit U anropuTmos;

OO6y4aronuiics ymeer:

BbI6paTb NOAXOAALLYIO METPUKY ANA OLEHKM KayecTBa mogenn u | 3amanusa 7-10
anropuTma.

OOyJaroniuiicsi Biaajgeer:

HaBblKaMW OLEHKM KadecTBa paboTbl anroputma B 3agadvax | 3amanus 7-10
KnaccuduKaummn n perpeccum.

OIIK-2.3: Ncnonp3yeT OCHOBHBIE MeTOABI U | OOyuaromuiics 3HaeT: Bompocer (Nell -
TEXHOJIOTUM MCKYCCTBEHHOTO MHTEIUIEKTA | - OCHOBHBIC METOJBI MAIIMHHOTO 0O0yueHwms, mporeccsl u | Ne20)
JUISL pELLICHHUS] TUTIOBBIX 3a/1a4 CepBUCHI 110 00pabOTKe JIAaHHBIX U BBIPAOOTKE PEIICHHUH B

obiactu l'IpO(bCCCI/I()H‘dIle()ﬁ JCATCIBHOCTH,

- KOMIIJICKC TEXHOJOIHMYCCKUX pemeHwﬁ, l/ll\’[l/l'l‘l/lpy}OlI],l/ll\/’l
KOTHUTUBHBIC q)yHKLll/ll/l YyeJIoBeKa U MO3BOJISIOIIUN Inpu
BBIITIOJIHCHUU 3a/1a4 AOCTUTaTh PE3yJibTaThbl, CONOCTaBUMbBIC
C pe3yjabTaTaMu l/lH’l'eJlJleK’l'yElJ[bHOl\/ll JCATCIBbHOCTHU

4eJI0BEKa;

OOyJarouuiics ymeer: 3ananus (Ne21 -
- arperupoBarh, (UIBTPOBAaThL, HacTpauBaTh Beca, | Ne25)

BBIOHPATH KJ1acCU(HUKATOPBI, KJTaCCU(UIIUPOBATH,

BU3YAJIM3UPOBATh JIAHHBIC, CTPOUTH JEPEBbs PEILICHUI C
HCIIOJIb30BAHNUEM SI3bIKOB BBICOKOT'O YPOBHSI JUJISI PEIICHHS
HAay4HO-TEXHUUYECKHX 3a/1a4 B 00J1aCTH PO ecCHoHaNIbHOM
JIeATeIbHOCTH; HABbIKAMU HAIMCAHUSI HEHPOHHBIX CeTei
JUIS pelIeHHs] HayYHO-TeXHIMYECKUX 3a/1a4 B 00JIaCTH CBOEH
npohecCHOHATLHON JIEITeIbHOCTH;

- HaBbIKaMH OOYYCHHs MOJEIH C HCIOJB30BAaHUEM
MHCTPYMEHTOB HCKYCCTBEHHOT'O HHTEJICKTA.
OOyuaronuiicst Bjageer: Samanus (Ne 1- Nel0)




- HaBbIKAMU HAIMCAHUS HCHUPOHHBIX CETEH IJI PELICHHUS
Hay4YHO-TEXHMYECKUX  3a7a4y B  o0macTu  CBOeH
npodecCUOHANbHOM NesITeIbHOCTH;

- HaBbIKAMHM OOYYEHHS MOJAEIM C MHCIOJIb30BAHUEM
UHCTPYMEHTOB UCKYCCTBEHHOI'O UHTEJUICKTA.

[TpomexyTouHas arTecTanus (3K3aMeH) MPOBOJAUTCS B OJHOM U3 CICAYIONINX (HOPM:
1) oTBeT Ha OWIIET, COCTOSIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUii;
2) BeinoaHenue 3aaannii B DMMOC Caml YIIC.

[TpomexxyTouHas arTecTanus (3a4eT) MPOBOIUTCS B OJTHOU U3 CIEAYIOIUX (popM:
1) cobecenoBanue;
2) seinonHenue 3aganuit B YMMOC Caml YIIC.

2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI 11 OLIEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3yOIINX YPOBeHb ¢OPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TeCTOBbIe 3aua}mﬂ) AJisi OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’[bHOF0 pedyJjbTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMHU

OO0pazoBaresbHbII pe3ysbTaT

VYK-1.3: BripabateiBaer crpareruto | OOydJaromuiics 3HAeT:

HeﬁCTBHﬁ JUIA peueHuA - Knaccmd)m(au,mo 3a4a4, pewaembiX mMeToaaMn UCKYCCTBEHHOTO UHTENNEKTa,
HpI/IKJ’IaI[HLIX 3aJa4, I/ICHOJ’IB?,yﬂ -MeTPUKUN OUEHKUN KayeCTBa MOAEI’IeVI 1N anropnuTmos;
TEXHOJIOTHH HCKYCCTBEHHOTO
HUHTCIIJICKTA
3amanue 1
MarmuHHoe 00yueHHe —
a) croenuaIM3UpOBaHHOE MPOTPAMMHOE pelieHre (M HabOp PEIIeHHiT), KOTOPOe BKIIOYACT B CeOsl BCe MHCTPYMEHTHI IS
U3BJICUCHHSI 3aKOHOMEPHOCTEH U3 CHIPBIX JAHHBIX
b) osra rpynnuposka 00bexToB (HabmoneHuii, COOBITHIT) Ha OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) HaOOp DaHHBIX, KaXJasl 3aIICh KOTOPOT'O NPEACTABISICT CO00H y4eOHBII IprMep, CONepIKalHi 3aJaHHBII BXOJHOW Habop
JIAaHHBIX, ¥ COOTBETCTBYIOIINI €My IPaBUIIbHBIN BEIXOIHOW Pe3yIbTaT
d) mnonpaszieneHNe UCKYCCTBEHHOIO MHTEIUICKTA M3YYArOLIMl METOIbI MOCTPOCHHUS ANTOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JIaHHBIX
3aganue 2
Cpenu npenoKEeHHBIX 3a/1a4 MAIIMHHOTO 00Y4eHUS YKaXHUTe 33/1a4H PErPecCHu
a) Tlowck HeraTHBHBIX OT3BIBOB Ha (DIJIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢bunbTpanuu cama
c) Tlpezackasanue cpoka OKyMaeMOCTH MPOEKTA
d) TIIpeackazaHue pIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHMYECKUX TPAH3AKIIU
3aganue 3
K 6ubnmorexam ananmu3a naHHbX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3amanue 4
Kakwe u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 Poccnu u 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]

! TlpuBossaTcs TUMOBBIE BOMPOCH M 3ananHus. OUEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [ TPOBEIEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyalW3alldd C Y4eTOM DAa3BUTHSA HayKd, 0Opa3oBaHHS, KyJIbTYPbHI, SKOHOMHKH, TEXHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJEPKAHNS OLEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEICTB.



f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3amanue 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alropuT™Me ciydaiHoro yeca - Random Forest
a) UroroBbIM NmpeAcKa3aHHEM MOJIENH SBISCTCS MPeACKa3aHHe CIy4aHoro AepeBa
b) Tlapamerpsl st Kamoro aepeBa (TTyOHHA, MUHEMATIBHOE YHCIIO0 0OPA3IoB B JINCTE U T.I.) BLIOUPAIOTCS CITydaitHo
€) Kaxmoe nepeso B jecy mojydaet CirydaifHbli MoqHA00p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CIyYaliHBIM 00pa3oM
e) TlpezckasaHue MOIEIH - yCPETHEHHBIC IPEACKAa3aHus IEPEBbEB

3ananue 6
Kakoii aTpuOyT 0TBE4aeT 32 MUHHMAJILHOE YHCIIO 00pa3loB B JIUcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoit aTpu0yT oTBedaeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiiCHIs?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTe BEpHBIC YTBEPKACHHS O BIMSHHUHU NapaMETPOB PEIIAIOLICTO IEPEBbsl Ha NepeodyueHne
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHINS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TECHACHIHSA K IEPEOOyICHHIO
d) TI'myOuHa nepeBa HUKaK He BIUSET Ha €ro Mepeo0ydeHHOCTh
e) UYem MeHblle 3HaUeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYUCHHUIO

3aganue 9

Kakoii knaccudukarop HeoOX0 MO HCIIOIB30BATH JJIS MPEICKA3aHUs pa3Mepa 0JJ00PEHHOI0 KPE/IuTa 10 3alaHHBIM mapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTE BEPHBIC YTBEPIKICHUSI O JICPEBbAX PEIICHHH.
a) YeM MeHbIlle CBOUCTBO gini, TeM OJJHOPOJIHEE MPUMEPHI B JTHCTE
b) cBoiicTBO gini onpeaensieTcst TOABKO JUIS JIMCTHEB, HO HE JIJISL y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37ie
d) mnapamertp gini, BO BCEX JIUCTHAX AOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-2.3: Hcmoms3yer ocHOBHbIE | OOydarommuiics 3HaeT:

METObI A TEXHOJIOTUH | - OCHOBHBIC METOJIBI MAIIMHHOTO OOYYEHUsI, IPOIIECCHl U CEPBHCHI IO 00pabOTKE JTaHHBIX U
UCKYCCTBEHHOTO MHTEJUICKTa I | BeIpaOOTKE penieHuil B 001acT Mpo(heccnonanbHOM AeaTeIbHOCTH,;
pCLICHUS TUIIOBBIX 3a/1a4 - KOMITJIEKC TeXHOJIOTHYECKUX PEIIeHUH, IMUTHPYIONUNI KOTHUTUBHBIE ()YHKIINH YEJIOBEKA U

H()TSBOJ'[H}OLL[I/Iﬁ IprU BBINIOJIHECHUM 3adad JA0CTUraTb Ppe3yJbTaThl, COIIOCTABUMBIEC C
pe3ylibTaTaMn I/IHTCHHCKTyaHbH()ﬁ JCATCIIBHOCTU YCJIOBCKA,

Bamanne 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITyd9aifHOM Jiece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CIy4ailHOTO Jieca YBEIUYNBACTCS MPOMOPLUOHATBEHO KOJIHYECTBY AEBEPEB B JIECY.
C) chyvaiiHblii Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KJIacCupHUKaLuu

3ananue 12
OTMeThTe BepHBIE YTBEPIKICHHS
a) RandomizedSearchCV Haxoaut y4inyro KOMOMHALIMIO TAPAMETPOB JUIA IEPEBA PELIEHHIMA
b) RandomizedSearchCV paGotaer GricTpee, yem GridSearchCV
¢) GridSearchCV HaxomuT Jydlryr0 KOMOHHAIMIO apaMETPOB JUIA JIEpEBa, M3 TEX 3HAUYEHHWH MapaMeTpoB, YTO ObLIH
nepeaansl
d) RandomizedSearchCV naer Gosee TouHoe mpezackaszanue, yuem GridSearchCV




3aganue 13
BeiOepure U3 crmcka 3a1a4u KiacCupuKarum:
a) pasgenuthb 1o GpoTorpaduu KUBOTHBIX Ha KOIIEK 1 COOAK
b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 33 [aHHBIM ITApAMETPaM
C) paszenuth rpubbl Ha CheI0OHBIE U ATOBUTHIE
d) crpynmmpoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacke

3amanue 14
OTMeTbTe BEpHBIC YTBEPKICHUS
a) B kavecTBe HepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJI30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIBHBIC
NPU3HAKA
b) epesbs periennit MOTYT peliaTh 3a1a4y KiacCHHKAMU ¢ POU3BOIBHBIM YHUCIOM KIACCOB
€) Yewm meHnsblne 3HayeHue min_samples leaf Tem TouHee OyayT mpeacka3aHus Ha TPCHUPOBOYHOMN BBIOOPKE
d) UYewm mensbine 3HaueHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOH BHIOOPKE

3aganue 15
Ob6yuaromias Beibopka (X_text, y_test) aTo —
a) BeIOopKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIIBHBIC ITAPAMETPBI JePEBa
b) BeiGopka, M0 KOTOPOI OLICHUBAETCS KAYECTBO ITOIYUYECHHOTO JepeBa PEIIeHuMi
C) BrIOOpKa, M0 KOTOPO# OCYIIECTBIACTCS BEIOOP HAMIYUIIEH MOJEIIH U3 MHOXKECTBA MOJIeeit
d) MHOXecTBO LeNneBbIX 3HAYCHUI IS TAaHHOTO Habopa JaHHBIX

3amanue 16
[Tpu 0OyueHnn HEKOTOPOH MOJENN Ha TPEHHUPOBOYHOH BBIOOPKE M OIICHKE €€ KauecTBa Ha TECTOBOI BHIOOPKE, MOIydeHa OOJIbIas
pa3HUIA MKy 3HAUCHUSIMH METPHUK Ha TPEHHPOBOYHOM M TECTOBOM BBIOOPKaX. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHIBHO OTIMYACTCS OT paclpeeeHus B TPEHUPOBOYHON

€) Mogaenpb Hemo000yUYeHA

d) Mogeip ugeanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeioxKeHHbIX KOMOMHAIINI HE BHI30BYT OLINOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3ananue 18
Kakwue cTpoku Mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK natadpaiiMa data (MHAEKCHI MOCISI0BATEILHOCTD unces ot O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B kakux ciydasix MOXeT ObITh UCIIOJIb30BaHA CTyINEeHYaTast GYHKIHS aKTHBALMN?
a) Onpenenuthb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IPU0?
b) Omnpenenurs kK KakOMy U3 TpeXx KiIaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS HpHC?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HCraTHUBHBIC U ITOJIOKHUTCIIbHBIC.
d) TlIpezackasats pa3mep 3apabOTHOM TIATHI CHEIHAIHCTA MO OTPEACICHHBIM MapaMeTpaM.
e) Pasgenuts n300paXkeHHs Ha COJIEPIKAIIME U HE COJICPIKAIIUE OTKPHITHIN OrOHb.

3amanue 20
Kakoe 3HaueHHE MOXKET UMETh B3BEIICHHASI CYMMa BXOJIOB HEHPOHA (10 UCIIOIF30BAHMSI aKTUBAIIMOHHOMN (DYHKIINN)
a) [-11]
b) [0,1]
¢ (-11)
d) (- o0,+ )

2.2. TunoBbIe 3aJaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTEJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTEeNbHBIN pPe3yabTAaT:




KO[[ 1 HAMMCHOBAHUC

HH/IUKATOpa TOCTHKCHUS OO0pa3oBaTeNbHBIH PE3yIbTAT
KOMIICTCHIIHU
OIIK-2.3: Ucnomb3yeT ocHOBHBIE | OOydJaromuiics ymeer:
METO/Ibl ¥ TEXHOJIOTHU - arperupoBaTh, PUIBTPOBATH, HACTPAUBATH BECA, BEIOMPATH KIIACCU(PHUKATOPBI,
UCKYCCTBEHHOT'O MHTEIUIEKTA I | KiIacCH(DUIMPOBATh, BU3yaIH3UPOBATh JaHHbIC, CTPOUTH JCPEBbs PEIICHHH C
pEIICHUs TUTIOBBIX 33134 HCIIOJIb30BAHUEM S3BIKOB BHICOKOTO YPOBHS JJISl PEIICHUS HAYYHO-TEXHUUCCKUX 3a]1a4 B

o0nacTu npo)eCCHOHATBHOMN EATCIBHOCTH;

3aganue 21

Otkpoiite Jupter notebook, cospmaiite ¢aitn lab2 <Bama damunus>.ipyng (sanpumep, lab2 tiuzhna.ipynb), mogxmounte
6ubmmoTexkn numpy u pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4aunTe pacnpeneneHne YUCIOBBIX BEIMYMH AaTadpeliMa Sp HCIOIIb3ys 0a30Bble METO/IbI BU3yallM3aluy OnbIroTeku pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomb3ys wuHTepdeiic amsi MONTOHKH PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
HOAMHOXKEeCTBaM Habopa JaHHBIX BEIBEIUTE IpadUK yCIeBaeMOCTH 10 MaTEMaTHKE U YTCHUIO C Pa3JieIeHHEM I10 MOJTy.

3amanue 22

3arpysure Moaynm 6ubnrorek numpay 1 matplotlib, a Taxxe moxymu 6udarorexu Scikit-learn, HeoOxoauMBbIe TSI pabOTHI C IPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsIit Ha0Op iris. M3ydaure cTpyKTYpy TOIy4eHHOTO Habopa maHHBIX. B Habope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBIYHON HaM TepMHUHOJIOTHH). KakaoMy 3K3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(MHa YalenucTUKa B CM; INMPHHA YalIeINCTHKA B CM; JUTMHA JIETIeCTKa B CM; LIIMPUHA JIeTIeCTKa B ¢M) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. naHHBI HaOOp MO3BOJISET PELINTH 33/auy KiacCH(HKAIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JICTIECTKOB, JIJIMHBI YaIICTUCTUKA U T.J. K OHOMY U3 Tpex kiaccoB. Cosnmaiite memoncTpaTuBHbIi Decision Tree kinaccudukarop,
UCTIONBb3Ysl OJHOMMEHHBII Kiacc 3 Oubmmorexku sklearn m coxpanute ero B nepemeHHyto dt. J[ns paspeneHus MHOXXecTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe MeTon train test split. OToOpasuTe mNoONydYeHHOE AEPEBO pPEUICHUH rpaduyecky,
ucnonb3yiite meron plot_tree

3aganue 23

3arpy3urte JaHHBIC U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboit Habop w3 1797 pyKOMHMCHBIX M300paxKeHUH
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HAYCHHH IBETa I Ka)XXIOW STYCHKH M300paKCHUS.
OOyunTe 1epeBo peUIeHUH U MOTyInTe IIPEACKa3aHe Ha TeCTOBOI BhIOOpKe. Busyammsupyiite npenckasanne, yKaKUTe TOYHOCTh
JUIS TIOJTy4EHHOTO JIepeBa.

3anmanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

HaGop mannbix boston npejcrasiisieT co0oii coBaps ¢ kiouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYET
MaCCHB CITFICKOB:

{'data": array([[6.3200e-03, 1.8000e+01, 2.3100e+00, ..., 1.5300e+01, 3.9690e+02, 4.9800e+00], [2.7310e-02, 0.0000e+00,
7.0700e+00, ..., 1.7800e+01, 3.9690e+02, 9.1400e+00],

B kaxmoii ctpouke 13 4nciioBrIX 3HaUeHWA. Bama 3amada HaliTH ommucanne Kakaoro u3 Hux. Tak mepBoe 3HaveHue (6.3200e-03
0.00632) 310 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUSI.

IoctpoiiTe nepeBo pemieHwid, IpeacKa3pIBAIOIIee CTOMMOCTD JKIIIbS [0 UMEIOIIUMCS TaHHBIM. O0paTuTe BHUMaHUE, CTOUMOCTh
JKHITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#aér. J{ist mpeackasanus 3HaYCHUS
1eNieBoit (yHKIIMK HY)KHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha IaHHBIX bOSton IO CIIEAYIOLUIMM TapaMeTpam:

MaKCUMaJbHasg ITyOuHa - OT 2 10 15 ypoBHeit

MUHHMMAaJIBHOE YHCII0 P00 A7 pasaeneHus - oT 2 o 10

MUHHMMAaJIBHOE YHCII0 Tpol B ucte - oT 1 10 10

OT00pasuTe TydvIue mapaMeTpsl U JIydlee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyuure ocranbHble aTpudyThHl Kiaccugukaropa. Cosnaiite Mmonens RandomForestClassifier ¢ 15 nepeBbsAMu M MakCUMaJIbHOU
TIyOMHOH paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0yuuTe MONy4eHHYIO MOJIeih. BrimoHnTe npeackaszanue. [locauralite TOYHOCTH (score) ISt Jieca.

VYKaxuTe TpPH CaMBIX BaXXHBIX IapaMeTpa JUIS JEpPEeBHEB PEIICHHH B CO3MaHHOM JieCy, HCIIONB3YS, HampuMmep, aTpuoyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuaromuiics BJIajieeT:

CTpaTeruro HeﬁCTBHﬁ JUIA - HaBBIKAMH HAITMCAHUS HeﬁpOHHBIX ceTen A pEUHICHUSA HAYYHO-TEXHUYCCKHUX 3adad B
pelieHus  NPHMKJIAAHBIX  33/1a4, | 00JacTH cBoeil MpohecCHOHAILHON eI TebHOCTH;

UCTIONB3Ys TEXHOJIOTUM | - HaBBbIKAMH OOY4YEHHSI MOJIENIM C HCIOJIb30BAHHEM MHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJUIEKTA.

-HaBBIKaMH OLICHKH KayecTBa pabOThl aJITOPUTMa B 33/1a4aX KIaCCU(PUKAILIMN U PErPECCHH.
OIIK-2.3: Hcnonab3yeT OCHOBHEBIE
METObI u TEXHOJIOTUH
HCKYCCTBEHHOTO WHTEIUIEKTA JUISA
pELICHUsSI THIIOBBIX 3a/1a4




10.

Ucnonb3yiTe ¢aiin StudentsPerformance.csv. BoiBeante CTPOKM € AaHHbIMM OOYyYalOLWLMXCA, KOTOPble He Mpoxoauamn
noAroToBuTebHble Kypcbl (test_preparation_course == None), Ho Habpanu xota 6bl N0 ogHOMY M3 TecToB (ntobomy)
60nbLie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsysa metoa Implot() BbiBeanTe rpadmKk ycnesaemoctu no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Ucnonbsyite dainn StudentsPerformance.csv. BoiBeaute CTPOKM € AaHHbIMM 06yYatowmxca, HabpasLLMX B CyMMe 3a TpU
Tecta 6onbwe 250 6annoB. Umnoptupyiite 6ubanoteky Seaborn. MokaxuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yyeHus.
OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenCcT1Ka,
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnumotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLUEHNU CO cneayoWwmMm napameTpammn: MakCUmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YMCN0 06BEKTOB B iUCTe - 4. OTObpa3uTe Nosy4eHHOE AEPEBO PeLleHUi rpaduyeckm, UCNONb3yNTe MeToZ,
plot_tree. BbiInonHUTE NpeAcKa3aHWe OTHOCUTE/IbHO KAaCCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
OnpefennTte, K KAKOMy U3 TPex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LWMPUHa NenecTKa. 3arpysunte moaynm bubanotek numpay n matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3aaliTe AEPEBO PELIEHNI CO CAEAYIOLWMMM NApaMeTPaMmn: MaKCMMaAIbHOE KOMYECTBO Y3/108B - 3,
MWHMMaNbHOE YMCIO OBBEKTOB A/1A paspeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEPEBO pelleHul rpaduyecki,
ncnonb3ynte meton plot_tree. BoinonHUTe npesckasaHMe OTHOCUMTE/IbHO K/AcCoB, K KOTOPbIM NMPUHAA/EKaT AaHHble U3
TECToBOM BbIBOPKY.
OnpeaennTte, K KAKOMy U3 TPex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApaMeTPaM: AJIMHA YalleNnCTUKa,
LWMPMHA YaWennCcTMKa, AJIMHA IeNecTKa U LUMPUHaA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumblie ana pabotbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TeCToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinosHUTe npeackasaHune
OTHOCUTE/IbHO KNAcCcoB, K KOTOPbIM MPUHAZNEXaT AaHHble U3 TecTOBOM BbIGOPKU. MocunTaiiTe TOYHOCTb (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynu 6mbnmotek numpay u matplotlib, a Takke moaynn 6ubnnotekn Scikit-learn, Heobxogumblie ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3maiTe u 0byunuTe mopenb
RandomForestClassifier c makcumanbHow rnybuHon aepesbes - 7. BbinonHUTe npeackasaHne OTHOCUTEIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOW BbIOOPKU. MocumnTaliTe TOUHOCTH (accuracy) gna NoayyeHHOW Moaenu.
MmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobparkeHni pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 85/15.
Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbINOAHUTE NpescKasaHue un
OLEHWTE ero KayecTso.
MmnopTupyite Habop gaHHbIX load_digits, cogepskawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOIO, CKPbITOFO U BbIXOA4HOTO. BbinoNHWUTE NpeacKkasaHue u
OLEeHWTE ero KayecTso.
HanuwwuTte Kknacc Neuron, BbINONHAOWMIN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHMA BXOAO0B HeMpOHaA. B KavecTBe GyHKLMM aKTUBALMM UCMOb3YITE CUTMOUAY:

1

1+e*
Hanuwwute knacc Neuron, BbINOAHAOWMA GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZ OO0J/KHbI MOAABaTbCA Beca,
CMeLLeHMe, N 3HAaYEeHUA BXOAOB HelpoHa. B KauecTBe GpyHKLMM aKTUBALLMW UCMONb3YITE rTMNepb0oIMYecKnin TaHreHC:

2
than(z) = m -1

0.
1.
12.
13.

RPOoo~NoOR~WNE

2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIUXCsl K POMEKYTOUYHOM aTTecTalNu

HckyccrBennslil naTemnekTr. OcHoBHbIe noHsATUs NI
MammHHOe 00ydeHue.

I'my6oxoe oOy4enue.

OOyueHme ¢ yunuTeneM U 0e3 YIUTes.

OcHOBHBIE TIOHSATHUS aHAJIM3A JAaHHBIX. JlaHHBIE, MOJIENb, 00paboTKa JaHHBIX.
MeTooIoTnYecKre MPUHITUTIBI aHATU3HI JAHHBIX.
emu, sTamnsl, METOBI U TEXHUKH aHAIN3a JaHHBIX.
OubTpanysi TPYINIUPOBKA U arperamnus JaHHBIX.
Busyanuzanus qaHHbIX.

Busyanuzanus nanseix B Phyton.

Busyanmzanus B Pandas.

Bbubnunorexn Seaborn u Matplotlib

Pewaromiye nepeBbsi: OCHOBHbIEC TOHATHUS.




14. 3anmaua kiraccupUKaIHH.

15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.
16. JlepeBo perieHHi B 331241 PErPECCHH.

17. Meron 6mmKalInX coceei.

18. Konmemnmus ciay4aiHoro jeca.

19. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpemHeHHe IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6OoK: true negative, false positive.

23. Merpuku kauectBa Mojenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBAIUU HEHpPOHA.

28. IlepuentpoH.

29. OOy4eHne HEHWpoHa.

30. I'pagmeHTHSBII CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKe.

32. CroxacTHYeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeuIero cmycka.

34. Hetiponnas cets.

35. OpHocnoitHas MOJIENb.

36. CBepTouHbIC HEPOHHBIE CETH.

37. CBEpTOUHBIii CIIOH, CII0H IOABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast QyHKIHS.

39. 3anmaum pacnosHaBaHUs 00pa30B.

40. Knaccudukarus oObeKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIy.

3. Meroauyeckue MaTepuaJbl, onpeaessiioiuye Npoueaypy U KpUuTepuu oueHnBaHUs
copMHPOBAHHOCTH KOMIIETEHIIUH NPH NMPOBEJeHNH TPOMEKYTOYHOM aTTecTaluu

Kpurepun ¢popMupoBaHusi 01leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a]aHUI

- OIIEHKa «OTJMYHO» BBICTABISIETCS OOYYAIOIIEMYCS, €CIIM KOJUYECTBO TNPABWIIBHBIX OTBETOB Ha
Bornpockl coctaniseT 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBICTABISETCS 00YJarOIEMYCsl, €CJIM KOJTMYECTBO MPABMIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot ob1iero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKA «YIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOyYarOMEMyCs, €CJIM KOJIMYECTBO IPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —/5—60 % oT 00111ero 06bEMa 3a1aHHBIX BOIPOCOB,;

- OILICHKA «HEYI0BJIeTBOPHUTEIbHO» BBICTABISIETCS OOYYAIOIIEMYCs, €CIH KOJMYECTBO MPAaBUIBHBIX
oTBeTOB — MeHee 60% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmMupoBaHusi olieHOK 1O pe3yJibTaTaM BbINOJIHEHHUSA 3aJaHUil

«OTINYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IMOJIHOCTBIO 0€3 OMNOOK U HEJOUETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMM B HEW He Oosiee 0OJIHOM
Herpy0Oo# olMOKH M OIHOTO HeJoueTa, He OoJiee TpeX Hel0ueTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 3a pabOTy, €ciau 00yJyarouuiicsi MpaBUILHO BBINOJIHUI HE MeHee 2/3
Bceil paboThl MM TOMYCTHJ He OoJiee OJHOM rpy0oii OmMOKM U JABYX HEIOYETOB, HE Ooyiee OHOM TrpyOoil u
OJIHO Herpy0Ooit onoOKu, He 6oJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOl OMIMOKY U IBYX HEJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCSA 32 pabOTy, €CIM YHCIO OUIMOOK U HEAO0YETOB MPEBBICUIO HOPMY
JUTSI OLIEHKH «YOBJIETBOPUTEIHLHOY WUITU TIPABUIILHO BBITOJTHEHO MEeHee 2/3 Bcelt paboThI.

Buowl owubox:

- epybvie owuUbOKU. He3HaHUue OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHATbHBIL 8b100D X00A PeueHUsl.

- He0ouemyl: HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbIE NOZPEUHOCU 8 YOPMYIUPOBKE
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.



Kpurepun ¢popmMupoBaHusi OLIEHOK 10 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3/elIoB MPOrPaMMbl H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAIBHBIX MPOOJIEM; MPHOOPEN HEOOXOAUMBbIE YMEHHS M HABBIKH, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYSHHBIX 3HAaHUH, HE TOMYCTUI (PaKTUUIECKUX OMIMOOK IPH OTBETE,
JIOCTaTOYHO TIOCJICAOBAaTEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUA IMOCICAOBATCIIBHOCTHU U3JIOKCHUA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIy4ae, KOTJia CTYJICHT JAEMOHCTPHUPYET GparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeIOB MPOTrPaMMBbI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
9K3aMEHYEMOT0 CJIa00 BhIpaKE€HA CIIOCOOHOCTh K CAMOCTOSTEIILHOMY aHATUTUIECKOMY MBIIIICHHIO, UMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MaTCpUalida, OTCYTCTBYIOT HCO6XOZ[I/IMLI€ YMCHUSA U HABBIKU, OJOIYIICHBI FPY6BIC
OomKMOKH ¥ HE3HAHHE TEPMHUHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHUE KOTOPBIX
HE0OXO0IUMO TSI IOTYICHHUS TTOJIOKUTEITLHOM OIICHKHU.



